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THE ELECTRIC FURNACE
ItAB (Fig. 26) is a cube of unit edge (i in. or i cm.) and if the face A is kept i° hotter than the faceJ3, and if no heat enters or leaves the cube through its remaining four faces, heat will flow steadily from A to B and the amount of this flow is numerically equal to the thermal conductivity of the material. If, as is usual, our units are centimeters, grams, seconds, and Centigrade degrees, the conductivity, k, would be stated as so many gram-calories per second for a centimeter cube, for one Centigrade degree difference of temperature.
It has been found that the flow of heat through a body is proportional to the difference of temperature causing the flow (just as the flow of electricity is proportional to the electromotive force) and it
FIG. 26.—Flow of heat through unit cube.
FIG. 27.—Flow of heat through section of wall.
can easily be shown that the flow will be proportional to the area of the wall and inversely proportional to the thickness of the wall through which it flows, just as in the flow of electricity.
If then CD (Fig. 27) is a section of a wall through which the heat flows from C to D the flow of heat H will be given by the equation:
H=ki
Where k is the thermal conductivity, t is the difference of temperature between C and D, S is the area of each of the faces C and D and I is the thickness of the wall. It is understood in this case that C and D are equal and parallel and that the flow of heat is perpendicular to these faces.
In calculating the loss of heat from a furnace we are met by the difficulty that the outer surfaces of the furnace walls are greater than the inner surfaces and that the flow of heat through these wallslow of heat from such data as were available was not well understood.
